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ttEH»<6^- b 5 -f y fc 3«t S IMBffiRajgttflWl 

t»*3S2 ] R«M* 'J ftffJRii. Hat** 7 7 
SftfcTBffiHfcBL filMGtt/iaiWtH (ONOM) 
?** i k fcttflk ilftRfl 1 fcE*05 S O N O S 7 

[ M$g 3 ] mm?- hy4 ><7)T% fc ttBTHHI 
fUgxSWKJf JSIW S i k *ttft k f SB** 1 (cffi 
a<OSONOS777y^tiJ*f. 

x -y y 7"-?t. 7 4 »Bk „ 

>*?--yfixmi*mtomL<7)m%mmmiiiZit 

&P£k, 

*WB«tS:»fiW4gtfBk» 

Hfriei^mftKavwEy ^ -x y 7" $ ^swim 
tf_t«RftR (onojk) fcfcttfSk-rsii 

^4 (CIB^CO SONOS777y^tU 

a. 

t n&g 6 1 itiem«fM t t friex «y * y 
*§tfc aratcTiOTftiff &#a<*-&giR& $ ^ 

£<o«* . buibx - y i-y^x^m&xmmm^ * v 

^mzw--y7tmizms.T%mmmi>w 
--yrzti. 

tl?tTSK*miHIfe^B$fcyN*^-- yrztik z fc 
8fck-f SfS^4teiEK<9S0N0S77-y^a;rf* 'J 



Mfiisttj § fut^awMHRfcx 7 f-y ? i x 

me h m y zzE&zmt:-? j: 3 me/^-xv^ii 
fti^fym^wic h isy+i&fmmzwm- 

^fSSHfc **tr £ k £8Sifc t *n«S4 (3EK*> 
SONOS777ya^'JMm 

mtitrm^mnixmsMiii^iit:^mi^mR±izm 

SONOS777y^ty0jSm 

Wfohizwuzx? -y 7 ztitzTm&im. mmm/ 
±Mmm (ONoii) fr^&ztzmmttim 

«7XI4»««8fcE«<0SONSO7 7-y^A^ty 
[ MSB 1 0 ] ^flcSIKxtzmttM * V ifefflL 

TaanwutHat^x -y ^yy^x ?gg&mmzBm- 

^Bf«««ISrlStfJ$-a-|,SPI 6 k . 
iriESajSfiJt^^ftKSrx.y f-y^LT M^yf?- 
^tSfSPSk. 

Buie Myy^SfefeKfttf J: 3 m„^^-;y/§fi 

^x -y f-y7"vx7^±(c M^y f-*«tte«*t»j«-r 

•SSBk. 

HfflB A' ? - - y ^ § ftjfcx -y f- y ^-77. ^ Mt^Sffi § ti 

& £ xmm My y^immm*y-mtx. y f^y^LT 

Ml BSUti § tvk - - y tiizx -y -f y /7x 7 r 

miB W t fc«?4J-JB tfffif ISA ^ - x y 7$ fut 
Tg|5^«^«Ji±(c±^Stt«Jl^^-r4Mk . 

Bijia±sp^i:^i«M, W3W--y? r $tit:T$mm 
wg.mmfmiv^--y7$i\tzmm* ^ u fewn 
i^~-yyLxmtm^n.mmfz ti h<rm<n 

*tfSONOS79«y^jL>«iJ3)M^jgt*rJ6. 

[fi^jR 1 1 ] mmmft*^ ommt. m&m 

*^«±(0«<X(C77 v 7 S*utT«BJMI«. M«& 

v±mtm (ono«) ti>h%hzt*w&tths 

ONOS777y^t'J«fiffiM. 
[0001] 



!(3) 002-280467 (P2002-28JL8 



<7)Bf$tfmzfo h *> (Dx-h o . x o mmut son 

OS77 7 is** * 'J 3R^a^<0»jfi*tfeO!W-6 
COO 02] 

CtfefWfttfi] SONOSh^yy^li, WMSera 
iconductor)««±(C^«l6tt^!fS9«i:tT. IftflJt 
(0icide)-Hftil(Nitride)-»flJ|((bcide)^)ONOfl| 
«r«X,T#jRSft.fc y 3 y (Si 1 i con) *r- V WSSXf 

yisXfX'hh. «**>SONOSh?y>***tf)fl|jft 

0Hi. ft^^KiftSONOS^-yi^^yfli 
TpSrflrf a^iaT'A 0 . 0214. Hltf)lA-lA' 7 

iB- iB- y^->xm^-ytzmmmx'$)i. 

0®£#!S-fftfc, mkosoNOShyyiSxfte. 

y¥«tt**g 1 0 0±lzT®mtm 1 0 6 -Mffc 
Ml 0 8-±SBi!^iKl 1 OcDONO&l 1 2*«§ 

ft. HuiaoNO^i i 2±iz>-<j^yy-Y^-( yi l 
4*y£j£§ftT^ft. U&»U ffieONO^l 1 2#m 
My- hy^yilAt icMI-hftftffi.® 1 0 4 rtttfC 
3r< . mZft&m® 1 0 45U=m^WaSM£-ttft3S! 
^IBfS* 1 0 2 ±fc tffiMSftT ^IZt iWtfrh . 

ao*>. mrfeoNoj&i 1 2#ii5fey-h7>f yi 1 4T 

cr>£Xcr>M® if&1ifflti&V*FHiHm&) fc»J«Sft. 
T^ft. 

[00033 iot, J: 3=flrW»S*««*-r 

ft, soNOS75 x^i^*u«^{i. 

KiSflCli, 7 s - hi 14fc##a^fBBEV P p*<Q]jD$ 
ft-CmrfE^- h 1 1 4<0HB«Stt«W 1 0 4 iz&fRZ 
tifzV-X 1 1 6 afiW. mriey-h 1 1 4Oti&«<0?£ 
tt^HS 1 0 4 {C0j£$ft*: KW y 1 1 6 bfligJOT 

gfta® i o o £j$ta$tf ft t . irE^&flcgis 1 o o 

(Cf&g$ft£^(electron)*>\ HUBBftil 1 0 8 tc F 
- N (Fowler-Nordheim) h y*;MJ yflZjc 0 , fljfET 
«WMtJ«10 6*a)iLT*iai**l. ZtMhyyi/X 

{ 0 0 0 4 3 fflf**- K#fctt. Y- h 1 1 4 . 
FM y^igl l 6 b0y-Xf«l 1 6 aJi^-T 

y$tf-c. »ki oofcvppfciwrai/awfcKi os 

h 5 y 7* § ftT V VzmttmS. 1 0 0 Outfit} IX 
lZ^W±$&ib&ZtlZ±'>XT-?Zmi;t&. 
[00 0 5] ZLX. B8&l*-mtZli. y-hn 
4MmttiLW±V rtftflMZtlX , V-Xl 1 6 a& 
y 1 1 6 b«Cggix|,mM^S»1-|.. 

Lmffv rmtoztitz3iftx'tiitiz>mm.zwfei-z>*: 
y^y/mmmmLxm^MznLxm^Lmwi 

-fft-IitfT'Sft. 

[00 0 6] L#>U ¥*SfM t y m?&t:A,tzA,mM 



mtatix^< ztizxo. mm® 1 o 4 ax/mm 
Mmmo2tf&#>z®m i Wi^x®'>x^x. ztnz 

L^<t3(:soNos77yyj.^*';^{i. ono 
ki 12. mzmm 1 o sort^^jnttti^ 
2>wmmztitzm?£i&iii-r&ztiz£-7x. 
mmftzox'. m?#mm®i o 2±KtoNOBt 

je-fc/KonawBHjWKftnif, ap*>, m?ttmm®w 

A XififrZ Witf . *t*H4HltfSMhfc»jS3*ifcO 

SSr-S-xft-rttfib^ft. 
[0007] 

[f&WJS&Lidfc-fSIIII] Sot, M 
m Uz3&fSt.ftm£ZM&:1'&fcMzmg2tltzi>cr>X'h 

z<mfoumzwkt h z t izz<?>gm*$, %> . 

[0008] 

mikthtzib^mmmmzi: .&soNos:77-yy 

A yt^i-mmMmcr)i£&ffi®±iZcr>?>.Bl&Ztlfz 

tmft* * u -t Lxm&&&0>y- h va ym 
mvmmmwivmmmizBf&z tv^masmmi 
%tt. sum, m%fc**vMtm t m.m®±iz<7)&fr 
« i . iStt««t y- h ? 4 y#3SH-t 

Mzv>Kfrl£LXy- Yy4 y\±W&m»WMWtl 

fc£«Hi3ft. Btft-feM: J: ft 
[ 0 0 0 9 ] Si Lv^HBtlWflBfctJV^T. firfBf^mfM 

^. ? x ^ $ ftjtanrr»«$ ft s . 

cooio] «fi*ufcfiw»^Bii*ji«fe-rftfc»^)* 

fMB<0 SONOS777y^t'J ^^fiSc^TffitCj: ft 

fc . tmwmsLkizmmt** * y ^«m&ixx j-y? 
■?x7®*mmzBf8.-r?>. ifrisx-yf-y^vx^Ks 
wwbbw*^ * y niini^ --y^ ix mi*m 

mfr&%.immmm®iz% o , sai$ft-ritffa^«f* 

^ * y ftKKtc ± 0 Sibft/ca5^{i«tt^«tc^ft . ft 

^t. i^mf*^^y^jg* { ies^wtcvstt«^±(c 

K?W. B5ffiHaj$ftfc^ftS«<7)^fS^t5 

-xy^§ft^x-yf-y^7.^ig^|^-rft. H?iex 
•y^y^x^K*^*Sft^ts*^^iii(c±fflsi« 
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rztitztmfc* * y wm*>^-->? Lxm%v& 

coo 1 i ] mt i^mtrnmizn^x . mmmfox 
^ vmnrntm?.* »/*>7-?A7mt cerate tspsi 

[0012] mm&ztitz*mwmLm%Mmzm 
^titzK\^z^ttzn=f-^nmmt, buy mm 
ijmizxoBi&rzzttimii^. eo*>. Mienajs 

o mw--> yztitzx. -vi->7'-?x7m±i,z h u 
yf-ytmmmtBi&Ltzm, <z^x\ mm^7--y 

^Sftfcx -y ^-y 7-?x7mco±.mmiji Ztil & X'm 
C 0 0 1 3 ] itXD-KmX'li.. miffi&Ziltzmftmi. 

[ o o 1 4 ] mt L^tmmiz&^x , itmifM 

* 'J fe*Hlii?utE¥@ft»«±£Ji&tc X ? -y ? $ Jifc 
TSPiSflJBS, gft)8&tf±S5SMtti#X * -y ? 3*tfcO 

[ooi5] mmuMmzmmzMmtztzfrcoM 

t U^IgflttfUCk S SONOS777 xjl^^E y Si 1 

^mftiCJiau'x •v^yy^xf&ZWl'R.i.zBtftfrhWi. 

nt. wiii^v^y^x^m. miTwmatWBt. 

^NWMHRtOBf Jg««Srx -y f-y ^ LT W Lfc 

■t <t o Mie a-^ - - y / § n f 0 x .y f- > ^ tmiiz 
buy+ftmmmBtftf-imt . Max-y^-y/ 
$ ft § s X-line y f-swHg** * ^ 
mt^-y^-yyt^mt. mmm^ttt^f-~y 

^fitz^y^y^xmm^LX-K^Z^Ltz 

m^fmmrBmhtmt. mmrUzXFHm 
mnnz. zLxzKhnmv>'mmm±mzBf8.zti 
tzmz>^--y?'ZhfcTmmm'tonm±iz±®®m 



mvv--yyztifzTmmmnmRv : mE^?- 
-yy%ixtm%w*^m%m^?-~y7ixm 

[00 16] 

* y *^ at^-t *s£fcnw 4 1> *>t*> i> . g#m 

tSWI^^EU feW (dielectric memory material) £flj 

■i yomzftLX i m#mg.<?)**y T(carrier) $-0 
NO&wmttMlzimz&X ^W£i$®£Zit&Z 

[0 0 1 7] H4tt*8HJ§lcJ;£3fLV*SONOS77 

•y j.^^ vxTzmtomzmisbtmimTfo o . us 

(i04<7)3A-3A' ylZfe-yXWOWifcWimm 
?$><). 06{i04<^)3B-3B' 7^y{Cfc^TW0 
&-o*r»rffll2T'#>.i.. ^Sfifeiat. *%b^cJ:§¥ 

y^ftcisi:, m^%ywttit2 1 2*« 

^StttRK 2 0 4 § f> tfti*«t««KSffiH 
JA2 0 4 b 5 y 2 1 4 1 Rg-flMftcvimM 
%Ltt,Zcr>%.frLX^&ZtZ%fmb-t& < , H4*#fiW 
4i:. *»iSSONOS777y^ ; &'JSf 

2 0 2a Sr^O. Me«JS<0*^«ffi^2 0 2 a{±5 

v ^ w l . in4»<oiaio«««attfB« 204 tca^ 

ft->T, t?tevStt«^2 0 4«iaiS:*iB^$ 

iitfe«^fW«2 04t> J Wi>)i:v>K: 3 rW*. 
BiH^fl-fiiffltg 2 0 2 aSl/BUlBvStt«ti 2 0 4±g|5 
SrSIStcoy- h y -i > 2 1 4 * «tj|> . tutey- h 
?>f V 2 1 40ra^)miieStt^«{2 0 4 CC^I$«hJC« 
V-^/HW-f >-^«2 1 6 &tmtii£tlX\^ 
h. Z<ms, WatWuny- Y y A y 2 1 4 &tf m! 2vS 

ttfs«2 0 4 ^3sn-t ^ Uft<nft&m®±),z commfa 

0 2atffEy-b5>f V2 14»iH««B!W4. 

wk. iirfevgtt«Jig2 0 4^ii«L^«ttffl«t«mw 
tPisi§-«i-i>g>rie*i i ^iJi2 0 2 a±(c«, meet 

m^ ; eyfe»^2 1 2M8HSS)HTV^V^-C, 3IHF 

[00 18] i*l*»^tt04aVH5. -fLT. H6fc 
SONOS777 i/i^< t UttimfRthU 



• V 
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[0019] 07 BMia 1 2 \t. *mkr>-mtmBiz 

X 0 II 4 C ®B& W tC^ $ iifc S O N O S 7 7 v jl X * 
U X^-Sr**-*- * *iS t BMW T^$n^0B 
fcLTH4*>3A-3A' ^fci»->rKOflJ->fcK 

[0 0 201**, 07^#^-tSfc, #&ttfflg2 0 

o±«c««iM* umnm 1 2j&w«s<i*. men 
«*> * o m'sm 2 1 2 »* . me******; 2 0 0 ±t 

«Wcx* 7 9 S *ifcT»Kfl« 2 0 6, 3<US? 208 
Wl&mm 2 1 0 Ti> h 0 N O^T-^fifeSixl. C t 
#H*U\ 0J*tf. BtFl£T^K^2 0 6{i, &8 0 

0AWT<O«$r^jR$n, ift!E±g|SitftJ!2 10{i, 
ift2 0 0 AttT^WSTJBftSii*. ffGRVfM^U 
«tH2 1 2±fcT*W«R2 1 4 a*^j££i"i6. ff 
ETSSWK2 1 4 ali. K-e>*<j**lfciKy 

Lxmcmw tix y-hyj 
><7>-mz®mztih. mLTamsi2 1 4 aicx 

•yfym?l2 1 6tfB$.Zti&. mtev + yy 
7X^12 1 6itisVa>mwmX'BfS.ZtiZ>. frlBx 

[002 1] <ZUX\ mMi^ y^>9"7X9m2 1 6, 

T^mmM2 1 4 aairawM* >mmfgi2 1 2 aw 

^--y^$iir3IH4Hiffl«t:*«3NWMHR<o*lii 

^*u*««2 1 2Rirr&mwm2 1 4 aTHfahJt 

i l £ *#««iJlJStt«W2 0 4^*6. .x*y* 

<R2 1 4 a**Sa^«t=*SttjRW2 0 4±t»J«S 

[0022] Igfc «k ->Tli. miieTSI5^«)S2 1 4 a 

2 1 6 ±fclHfclMa*$ Z t ifiX'% b . 

[0 0 2 3] <fcOH8*«S-r*i. w--yrzti 

te-/i->?-?x?m2 i6^{mtx. «Hs*ifc¥ 

»WeiK«rx y f-y^Lr*»<0TffLfcM^yf-2 l 

Sit*«tt««2 0 4W3 i Ffrr*«l:3fc:'arft (E 
5, H6#fR) . 

[0024] 9 ffifieM-yf-2 1 

8 *&£ttzmt?r x 0 man ?--^?ntx 7 fy 

/-?*?M2 1 6±fchU>f-*WMW*2 0 2*«»jS 

. die hu >+imm&2 0 2 u^msaa 

^*2 0 2fc«8Hfc5tf 4fc«>«!«IIS£$ £>fcjt 
Wlr2 1 8rt«t«gWUHAWBflM9-f -t-*»S4> 



[0025] fcWC. lif^N7--^/$tl^l7fy 
^vx?Jg2 1 6**Sifi$iiS^T\ MEMsyf-XM 

s^ft 202 lt . v&fcx yf-y^xm^mn 1 

TBI OC^fifcJ: d«c. 2i>fc¥frUi 
»««l«2 0 2a«r»rtW*. 
[0026] *<^H 1 1 fc . WmZivfcW 

->?%tit:x.yi>yrvz?K2 1 6*1****. Z 
OB*. MEvStt«H®2 0 4±fcte. BNttM'EynffDt 
2 1 2&trFaHNUt2 1 4 a*»l!iWc»jft3ixTV> 

4. 

[0027] *«!J|te J: 4 t , ^^stis^jtffrs 
t EfcfcisWM * y ymmcLf?- y ? 4 y<n~mx 

[0028] tonmuMcy-- vvi ym^tz^ 
±Mmm^^mm^mm.2o 2 ajwassjut 

gP^«tJ«2 1 4 a&C^R7^HKHU«2 0 2 a±{C±g|5 

mwMtkuffith. m^x, mi2Rxm4iz^ti 
tzXoiz. mii±nmwmm/wM^--y-/^ti 
tzTummm2 1 4 a^/^-^y^LTMiavsiis 
is 2 o 4±.^&u:mm^mmm2 o 2 a±^s«s 

Wmf-Yyl y2 1 4*«$a&„ fe*Wtc. m 

my-hy^y2 14Ji. BUie^ I HJ > !S«^2 0 2afc 

m»»*4 «fc d (c^r 0 . mmm#* ^ y 2 1 2 

*<MftSttlS$204?)3iyCt>Mey-h:My2 1 
2 14alJ, mil?- VJ4y2 1 4MillOffitt««2 

o 4 fc^ttiwaac««T** y-x/ huw yffljs 2 1 

6a-dSr^-TI>. 

[0029] »Ji*»^OflS^liBWBlfc:J: >J * 

^mmmzwrn-h. ^mmmmiza^x. m&itz 
mmmt m o m&ttiis y a viwtisaoccai 

Oxidation of Silicon)tJ; 09lH4MttWtt^Jft-t& 

ztizhh. 

[ 0 0 3 0 ] 12 1 3^111 5it. *WmHW9QM 
JBK J: "J. H4 tCSlB&W^^ilJt S0N0S77-yx 

a x * y *^ * m* 4 2r&£ iSJiff CIS t x 7* $ fi 

fcSlffif: LT. 04O3A-3A" ^'fVt^oTBXO 

[003 1 ] ft-f . 0 1 3Ji07 (cWlE-r4 t>tf>t L 
t. ¥»*»K1 0 0±fc3»MF^«««tltaj$*4^ 



* 
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flBff|jR2 1 4 a£.tfX.y^y^?X?Jg2 1 6 ) 1M 

tux mm& £ ntzmftmmmmimzmfs. it 
mwimm o 2 b £0 1 a ^z^fitzx 0 iz%m-t 

[00 32] K\iX\ miXvJ->7-?z?m2 1 6£ 
m£ IX . BiiKtL^II^KlOj; 3 ty- h 9-f 

zm 1 5 {c^$fL7t «t a t»«-r & . 

[0033] 

h 5 a yi)mzft&m®±izco?>. . skim * >j Mm 

[ o o 3 4 ] mia»a* h fzMumiz x * 
t . * : F»«iw»j«ojt»oia"C»wfM * y mil 

izm^x-hh. 

[013 ft5fcfr£t«£l>SONOS77-yi'JL* ; & , J 
[02] 0KO1A-1A' 5Myt«H-CJRD«H 
[03] HK01B-1B' ?4V(C»oTttDW-* 
[04 3 *SKB.fcJ:&«fLv^SONOS75v>'jL^ 

* u m=F *wmm&azta> mwrnx-h t . 

[05] 04(03 A- 3 A' 9-f 
fcKnBTC?**. 

[06] 04CO3B-3B' y<fylZ%l'>XJll')9)'y 

tzwmmx'hh* 

[07] *$KH<0-fdBB »fc <fc o T 0 4 IcflKi&Wtc 
S ON O S 7 7 •/ v- a.^^ U 6* 
**l8JW*fc:fl! -5 UfcBfflfc LT 04 O 3 A - 3 
A' 5>f ytc^TJROflH^BMe&S. 

[08] *mi<r>-mmmi<z x -> x m a tcwawtc 

JjkZtltz S O N O S 7 7 t *> a * * 'J 
ftSrIglW!5^-5'r*L^0ffittT04<O3A-3 



A' ^vfc^TKOffiofcKiBBrc**. 
[09] *^co-^it^®t J: o X 0 4 fclWWic 

&£IglimctiHT*Lfc0Bifc IT04O3A-3 
A' 94 J4a&oTB9W-5fcKffiBT**. 
[010] *«BBO-IO«g»K «fc o T 0 4 (cffiKM 
fcjjsSilfc S O N O S 7 7 >y ^ * U Ig^SrJB^S 
*J6SrXSHW 5 fcfl!-9'C*LfcBIBHi: LT04O3 A- 

3 a- 7Ayizm-?xmv)itzMmmx't>h. 

[011] *3&BH<9-HiftJB® i -> T 0 4 icflp&W 
fc^Sftfc S O N O S 7 7 7 v * 'J SFf fcflMW* 
^ft^XgW?(C«!oT^L^0Wk LT04CO3 A- 
3A' 54V(c»oT»94Sofc»HifH"e**. 

[012] *IWBO-IBN9B»fc <t ->T04 lc«B&6<> 
tjSSftfc S0N0S75-yi^J.^ : &y i&T-fc ]&ffct h 

-mixmrnffizm-yx^itzmmt ut04^3 a- 
3 a* 7j ytz®^xwo®->t:wmmTbh. 
[013] * jH*of6tfMae»»c J; o r 0 4 (cm 

mz9nltzSONOS7 7<^>j.* : t0m z F$:&tiZ-?& 

imiiMmm^t-iX^tiismt lt04?>3 a- 

3 A' vA y\iZ^->XW)^fzWmX'hh. 

[014] wm<r)W>mmmz x -> x 0 4 ictm 

Wfc^ L^SONOS77'yv-a^ : e l J«^2r 5 
JrffiiiaWfKft-J-r^LfcHiBk LT04O3 A- 

3 a- vA yizm-yxM'o^tzmmmx'hh. 

[015] *«W)ffi<OJWI»JBC ct o T 04 &C«B& 
mZTjkLtz SONOS77-/xa^ j £ U^Sr^-^l. 
^TftSrlglimc^oT^L/^ffli: LT04CO3 A — 

3 a' 7Ay^->xw. Y )m->tzWimmx'hh, 
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